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Ilya Schmelzer wrote recently: Nieuwenhuizen argued that there exists some “contextuality loop-
hole” in Bell’s theorem. This claim in unjustified. It is made clear that this arose from attaching a
meaning to the title and the content of the paper different from the one intended by Nieuwenhuizen.
“Contextual loophole” means only that if the supplementary parameters describing measuring instru-
ments are correctly introduced, Bell and Bell-type inequalities may not be proven. It is also stressed
that a hidden variable model suffers from a “contextuality loophole” if it tries to describe different
sets of incompatible experiments using a unique probability space and a unique joint probability
distribution.
Ilya Schmelzer wrote recently: Nieuwenhuizen argued
that there exists some “contextuality loophole” in Bell’s
theorem1. This claim in unjustified. We shall point
out that Schmelzer gave a meaning to the title and the
content of the paper different form the one intended by
Nieuwenhuizen.
First of all we must agree with Schmelzer that two
paragraphs from2, which he cites, may lead to confusion
if they are taken out of the context. In fact, local realism
is used there as a possibility of explaining long range
spin correlations in a local and a causal way. This is not
what EPR and Bell meant by local realism. Of course
one may find in literature various meanings given to the
notion of local realism but the current consensus is that
it should be understood as a counterfactual definiteness
as it was used by Bell in 1964, next to signal speeds
not exceeding the speed of light3. In the second part
of his comment Schmelzer reproduces Bell’s claim that
the predetermination of outcomes in his model is derived
and not postulated. We disagree on that with Bell and
Schmeltzer and we explain why the non-contextuality of
the probabilistic model used in3 is postulated and not
derived. To make things clear, we explain below the –
in our view – correct meaning of the term “contextuality
loophole”.
Bell’s (1964) theorem3 is based on a particular proba-
bilistic model in which, for each EPR pair, spin projec-
tions in all directions are predetermined by a source and
registered passively by measuring instruments. From this
probabilistic model Bell rigorously deduces his inequal-
ities thus there is no loophole in this proof nor in the
theorem. Of course if the outcomes were predetermined
there would be no reason to introduce additional param-
eters describing measuring instruments.
What Nieuwenhuizen stressed in his paper was that
this Bell 1964 model is totally unrealistic because it con-
tains no hidden variables for the measuring instruments
and other relevant instruments, together called “context”,
so that it can not lead to any sound conclusion about
physics or Nature.
We agree with Bell that, in his words, if one can predict
in advance the result of measuring any chosen component
of σ2, by previously measuring the same component of σ1,
it follows that the result of any such measurement must
actually be predetermined4. (Here σ1 and σ2 are the spins
of the particles measured by Alice and Bob respectively.)
The possibility of predicting an outcome without per-
forming a measurement and its predetermination is then
simply a tautology.
The violation of all Bell-type inequalities under these
conditions is impossible. When Bell-type inequalities are
violated in experiment, it means necessarily that the as-
sumptions used to derive them were not general enough.
In particular, the assumption that the outcomes of
quantum measurements are predetermined, called in cur-
rent literature counterfactual definiteness (CFD), is sim-
ply not valid in quantum physics. CFD is in conflict
with the description of the measurements in quantum
theory and with Bohr’s complementarity (the measure-
ments of incompatible physical observables represented
by non-commuting operators require mutually exclusive
experimental contexts) see for example5–11. A detailed
discussion why Alice can not predict with certainty Bob’s
outcome in spin polarization experiments, and vice-versa,
may be found for example in12–14.
Quantum theory teaches us that outcomes of measure-
ments are only created as the effect of a physical inter-
action of the measured system with the measuring in-
strument in a well defined experimental context6,15–19.
Therefore a hidden variable model which aims to ex-
plain details of quantum measurements has to intro-
duce context-dependent hidden variables, in particular
supplementary parameters describing measuring instru-
ments during the measurement. It is well known that
if such contextual hidden variables are correctly intro-
duced, Bell-type inequalities can not be proven. This is
how one has to understand the title and the content of
Nieuwenhuizen’s paper1.
2Bell claimed that if Bell-type inequalities were violated
it would mean that causally local explanation of long
range correlations in spin polarization correlation exper-
iments is impossible. Several authors clearly demon-
strated that this claim is unjustified2,17–26 and in2 this
was termed the “contextuality loophole”.
Since one can not predict individual outcomes in quan-
tum theory and in particular not in spin polarization
correlation experiments, it is obvious that, contrary to
Schmelzer’s claim, non-contextuality is a presupposition
in Bell’s (1964) analysis.
We hope to have explained clearly enough why and
in what sense the contextuality loophole is fatal for
derivation of Bell and Bell-type inequalities, and that
Schmelzer’s rejection of it is based on his deviant inter-
pretation.
The contextuality loophole being a theoretical issue
related to the handling of the experimental data, implies
that it can not be closed in any experiment, so that when
the data show a violation of the Bell inequality, this is
no more than an interesting but harmless property.
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